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INTRODUCT ION AND OBJECTIVES

Lymphatic filariasir is a serious discasc effecting approximately
Y0 millicn people in the tropics with a population at risk of more than
900 rillions, It 1s mosquite=transmiteed discase which 1 caused by

Wuchereria bancrofti, Brugia malayi and B. timeri. While Y. bancrofti

is found throughout the wet tropical worla, B. malayl is confined to
Asia and B. timorl 1s ounly ftound on the islands of Timor, Flores, Alar
and Roti ot Indonesia (Wheeling et al, 197%),

In Tharland, W, bancrofti is ftound in the Western part of the
country alony the border with Burma while the endemic area of L. malayi
ts in the South, It has been reported that the control programme of
filariasis in Southern Thailand during 1961-1979 which covered 6 endemic
arvas of wmalayan 1ilariasis with a total population of about 1.5 million
(people at riuk) was successtul, However, the Filariasis Divisien,
Ministry of Publie Health rvecently (JO82-108%) reported that new arcas
which had been previously inaccessible to govermmental personnels were
found to be highlv endemic with Infection rates of 1,160 to 4,67, As is
often the case epidemiclovical data reflects the extent and limitation
ot the survey carried out and usually repoesent wnderestimation of the
problems, o Thailand and most developing comntries, this understima-
tisn is tovnd all the time due to under-reporting and relative limita-
tion of presonnels and dnavailability of proper diagnostic tools for
firld surveys.  Diapgnostic test which have been currently used is the
detectron of wicrofilarammia which cceur at night.  Thereforo, develop-
ment of o simple, sensitive, specific, accurate and aftordable diagnos-
tic systems will make case detection much simpler. Furthermore, a
diagnostic system which can detect antigens of ecarly human stages of the

parasite in asymplomatic subjects in endemic arcas will not only make
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chemotherapy more eftective but will also help to intercupt the life
cycle of the parasices. Py treating the subjects befurce they becone
microfilaraemic, transmission of the sarasites will be reduced,

The overall aim of this rescarch 1l to inprove discane control by
developing better ilmaunodiagnostic tests for lymphatic tilariasis as
well as wew tests for the detection of varly, i.,e., premicrofilaraemic
stage of tilarial infection based on detection of  stage specific
antigens in the serum and urinbe.

The specitic objectives are to

. analyse antigenic structure for the development of iwmunolo-

gical reagents specitic for B, malayi and W. bancrofti and those

specitiv for various stapes of the parasites,
2. Jdevise simple, sensitive, specific, accurate 2. inexpensive
inmunoassays for the diagnosis of clinical lymphatic filaria as well as

for the detection of ecarly asviptomatic tnfection,



MATERIALS AND METHODS

Experimental animals

Cats and jirds were used as definitive hosts of Brugia pahangi and
B, wmalavi. These  existing  experimental  animal  nodels  have  been
established with a re—entry grant from the UNDP/World Bank/WHO Special
Programme tor Research and Tratning in Tropical Discasces (WHO/TDR) to
the Principal luvestipator.

Cats less than ane year old were obcianed from vouses 1v central
Bangkok that possessed anwantoed kiltens.  They were cxamined tor natural
tnfection of tilarial pacasites betore using for experimental intection.
Rabies waccine and anthelmivtic druy were given a few weeks after
arriving the Aunimal Centre, Faculty of Science, Mahidol University,
These cats were foed twice a day with appropriately cooked fishes mixed
with steamed rice,  Commercial cat biscutts were also piven for supple-
wentation.  'irds, on the other hand were the oftsprings of those kindly
piven by D, DoAS Denbam of London School  of Hypiene and Tropical
Medicine, London, Eunglard and Dr. Mak Joon Wah of lastitute for Hedical
Research, Fuala Lumpur, Malaysia,  Water and Commercial pellet diet were
viven ad libitum,

Rabbits were used tor the production of hyperimmune sera apailnst
filarial ard non-tilarial parasite antigens, The animals were obtained
from the Animal Centre, Faculoy of Science, Mahidol University. They
were fod ad libitum with water and commercial pellet diet throughout the

experimental period,

Brugia_pahansi_and B, malayi

The existing experimental animal rodels consist of susceptile
mosquitoes (Acdes aepypti, carvrying homozy‘-us fm gencs); cats and jirds
which harbour full lite cycles of B. pabangi and B. malayi, Various
stages of the parasites were obtained by the following techniques.
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Infective hird-stage larvae

The mosquitues, Acdes aegypti were allawed to feed or micro-
filaraemic cats which have been  wnaesthetized by  intraperitoneal
injection with sodium pentobarbitone (Sagatal-May and Baker, Lud.). The
cats were previously intected subcutaneously with 70-90 intective third-
stage larvae and only those harbouring 3-4 wicrofilariac per al o of
peripheral Llood (comited 1o chambers by the techniques of Denbaw U al,
LU71) were useds Ten to twelve days after toeding, the mosquitoes were
killed and Tightly crushed with a ylass test tube in a small volune of
phosphate buttered saline (PBS) pHt 7.2-7.4 on a plass plate and washed
into the sieve (mesh size 7% um) of a Buermann's apparatus filted with
PBS.  hivd-stape larvae migrated rapidly through the mesh of the sicve
and were collected from the bottom of the apparatus (Denham et al, 1984,
Chusattayavond and Denham, 1986), Four Lo five layers of gauze were

placed on top ot the steve when clean lorval preparations were needed.

Adult werms
Adult Brupia pabangi and B. malayi were obtained from peritoneal

cavity of jirds previously iufected with (00-200 infective third-stage

larvac of the parasite for more than 8 weeks (McCall et al, 1973).

Micrutilariae

Microfilariae were  obtained  in peritoncal  washing {luid of
infected jirds,  Thosphate buftered saline was used and the parasite was
separated from host eells by density centrifugation on Percoll (density
1.13 5 /ul, Pharmacia) in 0.29 M sucrose (Chandrashekar, 1984), The
larvae were olso obtalned 1n vitro when adult female worms were

mainteined in BME (Basal Medium Eaple, BRL) at 37°C in the presence of
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Other filarial wormg

Dirofilaria repens

A microfilarammic cat was found in Southern Thailand and brought
to the Faculty 1 Science, Mahidol University by the Filariasis
Division, Departsicnt  of  Communicable Discases Control, Ministry of
Public Health, sdangkok one month ago. The intection i¢ still active and
the animal has been taken cave by the Animal Centre of the Yaculty,

birofilaria imuitis

Adult male and tomale dog heart worws were obtalned from uicro-
tilavarmae stray dops sacriticed by the Bangkol Municiple Dog Pound,
The worms were watntained in RPMI 1640 (GIBCO) supplemcented with 10%
tetal bovine sermoat 37°C in the presence or O €O, tor 2 weeks,
Microtilariae were harvested caily frem the medium after centrifupation

at 1,800 vpu for 10 min,

Non-filarial parasites

Angiostrongylus cantonensis infective larvae

A complete Tife cycle of Anglostronpylus cantouensis has  been

established in the Dbepratment  of Microbiolopy, Faculty of Science,
Mahidol Eniversity (Techasopommani and Strisinha, 1980, Dbharmkrong-at
and  Strrsacha, sty CTo ohtain the dntoctive larvoe, fresh water
snatls, Australorbis plabratus were infected with {first=stape larvae
which had been separated trom rat facceee,  Three weeks after infection,
infective thivd=stapge larvae were freed from the suail  tissues by
artificial digestion with 17 pepsin, pil 2000 The larvie were sceparated

from the fluid by pravitational sedimentation,

w
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Guathostoma_spin.gerum _infective larvae

The infective third-stape larvae of this parasite were collected
from the liver of naturally intected eels boupht from a local market in
Bangkok, Liver frem several eels were pooled and digested at 379
overnight with pll 2,0 pepsin solution  (Dharmkrong-at et al, 1986),
Living larvae were tdentitied using morphological criteria described by
Dacngsvang (1980),  The !arvae were individually picked and  separated
trew the digested Liver tissue,

Toxocura canls

Adult male aund female worms were collected from feces of o puppy
af ter receivin, anthelwintic drug,  The worms were washed several Limes

with PBS before keeping trozen at ~-20°C in a small amount of saline,

Parasite _antigens

Three different types of antigens were prepared from  these
parasites, They can be classified as somatic antigens, excretory-
recretory antigens (E8) and moulting antigens.

ntigens

Somatic s

Wortis of all stages of the parasites collected for somatic antigen
preparations were washed 9=4 times with PBS and kept frozen at =209C in
a swall amount of saline wntil adequate amount was obtalned, when
preparing the antipens, trozen worms were thawed and nemogenized in a
ground plass tissue grinder in the presence of protease inhibitors (0,1
mM TPCK,  G-l-tosylamide-2~=pheny l=cthylchloromethyl  ketone and 0.1 uM
PMSF, Phenyl methylsultonyl flusride, S1GMA).  The homopenate was broken
up further by briof sonication,  The sontcate was ready to be used as a
wole worm extract (WWE) or was  centrifuged at 10,000 rpm for 30 min and

the supernatant was obtained as an aqueous extract (AE), All the



procetuses described were performed at 4oC.  The antigens were stored at
~20°C until use.

Excretory-secretory and moulting antiyens

Infective third=stage larvae of B, pahangl were cultured to the
fourth-stage by the method of Mak et al. (1981). The irfected
mosquitoes were killed and Pightly crushed in a small volume RPMI
1640 (with L-plutamine, CIBCO, USA) bullered with sodium bicarbonate and
Hepes to pli 702=704 supplemented with 200 U/mb of penicillin and 200
up/ml of  streoptonycin, The larvae were prepared by the technique
described above using o Baermann's apparatus filled with the RPMI 1640
supplemented as above, The third-stape larvae were v hed three times
and cultured 1o 5 wml oot the wmwedivwm sunpleowented with 102 fetal calf
serum,  Porty to tifty third=stapge larvae were placed in a 50 wl canted
neck tissue culture tlask (Costar, USA) containing LLC-HE, rhesus moukey
cell brne as a teedor layer (9%x10° cells per flask),  The parasite was
incubated at 37°C i 5% COae The wedia was collected and replaced every
alternate dey until day 18 when the worms were dead.  The culture fluid
was centrituped at 3,000 rpm, 4YC for 10 wmin and the supernatant

obtatned was stored at -20%C,

Vaccination of jirds with _irradiated filarial infective larvae

Jirds were vaccinated with irradiated infective third-stage larvace

of B. pahangl by wethods described by Chusattaysnond and Denham, 1983,
Batches of approximately 700 Ly which have been washed three times with
medivm 199 (Wellcom Foundation) were suspended in 7.5 ml of fresh 199
in 20wl scintillation vials and jrradiated at 25 and 45 krads from a
6oL . s S T o . -
Co rource (Othice of Atomie Energy for Peace, Bangkol). Groups of 20
jirds were vaccinating intected with 3 doses of 50 Ly that have been

irradiated at 25 or 45 krads at 2-wecd . ntervals,
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Antisera
Naturally infected persons and cats and experimentally infected
cats oand jirds were bled, Antisera were obtained from clot blood,

centrifuged at 1,800 rpm for 15 min and stored at -20%,

Human antisera Five ml o oof venous blood wan taken from patients
suffering from svmptematic or microftlaraeric filariasis in cndemic
areas of Thatland by the Filariasis Divisiocn, Department of Communicable
Direases Control, Ministry of Public fSeslth, Bangkol

Cat antisera Approxivately 3wl ot bleod wias taken from femoral
vein of B. pahangt and B, walayl 1talected cats,

Jird antisera Antisera were obtalned trom blood taken by cardiac

puncture of Rruveia infected Jirds shortly after being willed by deep
cther anaesthetization,  The avimals were 1ntected for at least 2 months
with Lo oy Prugaa pahanet or Be owalayi by citier subcutancons or
itntrapevitoneal  route, Microtalariae were found in blood of  those
arimals that had been intected suboutanconsly  and were found an the
peritoneal cavity of the aoimmals that had been intectoed intraperito-
neally.,  Antisera were also obtained by the wame technique frem jirds
that have been vaccilnated with irradiated Las ot DL, pahangi 10 days

after the last dose of vaccionoting infection,



Work done to date

I. Erpansion of experimental model

The existing full lite cycle aiwal model of B. pahangi and B.
malayi have been crpanded such that sotficient gquantity of antigens of
cach of all perasitic stapes can be peterated tor the stuwdicn,  Eighteen
cats and over two hundred  pieds oare available for Toaboratory  use,
Reproductive tnteetrons of by pahangd and B walayl are maictained 1o 8
and 6 caty respectively,  Theso animals provige the source of apfection
te our established coleny of the mosquitees thus enable ws to produce a
larye batceh of anrective thard-stage  larvae, In adition, 3 cats
vaturally lotected with B, malayi and 1 cat naturally intccted with
Birotilaria repens brought recently froa the endemic area of B, malayi
in Southern Thailand ave also keot in our cat unit,

Intrapetitoneal ly intected jirds with Bo pahavyi and B. malayi are

also available as the soerce ot adult worms ard wmicrof ilariac,

Filarial worms_and antigens

Excretory-secretory and wmoulting antigens of infective third-stage
larvae of B. pahangt have been prepared. Several developmental stage of
fitarial worms have been collected and kept frezen in small amount of
saline, As summariced e Table 1, we have collected infective third-
stape larvoe, odults and microfartariae of B, pabangi and B, malayi as
well as adults and microtitariae of Do dmmitis, They were all stored at
-20°C.

Mon=filarial worms_and antipens

Infective third=stage larvae of A. cantonensis and G. spinigium and
adult worms of T, canls have heen corlected for somatic antigen prepara-

tions as bisted 1o Table 2.
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[I1, Collection of antisera

As wmentioned in the Materials and Methods, antis ra apailust
{ilarial worms bove been collected from buman and experinental animals,

All types of antisera that have been collected are Pisted in Table 3,



Taple 1 Developmental stagee of filarial worms that have been collected
for somati: antigens and the ES-moulting antigens that have been
prepared.

o o o a0 ok e 8 o A 2 o 2 i e A i Ak At g e e e - s e T S O o S e 4 e s e o

Developmental stages collected ES=moulting

Parasites antigens of

Ly Adult mf infective Lg
B, pahangi + + + 4
B, malayi + + + -
D. immitis - + ¢ -
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Table 2 Non-,ilarial worms that have been collected foir sumatic

antigern preparations

Developmental stages collected

Parasites
. du
13 Adult
A. cantoucrsis + -
G. spinigerum + -
- +

T. canis

12



Table 3 Antisera against Brugia parasites that have
hunan, cat and jird

been collected from

Stage of infection

Host Parasite Type of infection B””l“ ?t
infuection
Man B, malayli Natural

1. pmicrofilaraemic
(Symptoumatic)

2. Microfilaraemic

W. bancrofti  Natural

l. Amicrofilaracmic
(Sympromatic)

2. Microfilarawmmic

Cat B. pahangi Experimental Subcutancous 1. Microfilaraemic
2. Amicrofilaraemic
B. malayi Natural Microfilaraemic
Jird B. pahangi Experimental Subcutaneous Microf ilaramic
Intraperitonecal -
Experimental Subcutancous Abortive infec—
(vaccination tion
infection with
irradiated L)
B. malayi Experimental Intraperitonenl -
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Workplan for the next period

In the next period we plan to

l. wvisit our project ccusultant, Dr. D.A, Denham, in London to
discuss the vay in which the project is progressing as well as visiting
laboratories at which important work on filariasis is carrying on, Some
other filarial antigeas not available in our laboratory will be obtained
from Dz. Denham and his colleagues.

2, collect ivfective third stage larvae of D, immitis from our
colony of mesquitoes which will be allowed to feed on either anaesthe-
tized micreofilaraemic dogs or dog's blood containing microfilariae using
membrane feeding technique.

3. collect infecrive larvee of Necator americanus for antigen

preparations by culturiog eggs obtained from human faeces.

4. collect anti-coagulated blond of people actively infected with
W, bancrofti, Microfilariae will be separated from the blood. Some
bleod will be membrane ted to mosquitoes for infective third stage
coltection, These two stages of the parasite will be used for antigen
preparations,

5.  ralse polyclonal antibodies in rabbits andf/or mice apaiust
each of the antigenic preparations of tilarial and nowv-filarial
parasites,

6. ctart producing monoclonal antibodies against antigens from

7. investigate the cuticle of microfilaria and adult parasites of
B. pahangi and B. malayi by light, transmission and ecanning electron
microscopies in order tu understand the basic structure of this impor-
tant potential source of sccretory antigens. Then polyclonal antibodies
from antisera of infected humans, cats and jirds will be used to detect

the sources of natural antigens in parasites' sections; substantial
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portion of circulating antigens arc cxpected to be released from the
surface of cuticle, The sites of labelling with natural antibodies will
be detected by immunutluorescence teclinique, using secondary antibodies
against cat and jird 13G, labelled with tluorescein isothiocyanate, as
probe,  Altermatively, the sites of bindiey of priwary antibedies will
also be detected by using biotinylated protein A- Avidin D- biotinylated
horseradish peroxidase system as probe.  Toe latter technique will be

performed at both light and electron microscopic Vevels,
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